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Overview

A new software release designated version 154.0 was
developed and tested for use on the F/A-18 High Angle-of-Attack
Research Vehicle (HARV). The software release incorporates all
software changes to the Actuated Nose Strakes for Enhanced Rolling
(ANSER) control laws through version 153.0 with the following
exceptions. The first exception is a modification of the On-Board
Excitation System (OBES), which replaces the OBES load in version
153.0 with 17 new maneuvers. The second exception is the
modification to change the symmetric strake deployment schedule
back to the original schedule in ANSER control law version 151.1.
The final modification replaces two instrumentation parameters. The
three modifications make up the new software release for use in the
Research Flight Control System (RFCS) flight control computer.

Reasons for Change

A brief description of the reasons for changes to the control
laws follows:

1. The symmetric strake deployment schedule was changed to make
the closed-loop parameter identification results obtained with
OBES maneuvers in version 154.0 compatible with previous flight
test results.

2. Additional closed loop Parameter Identification (PID) and
frequency sweep inputs were included to complete the PID test
matrix (OBES maneuver 1-7). OBES maneuvers 8-15 were added
specifically for flow visualization flight tests. The impulsive Sine
and Schroeder Wave inputs in OBES maneuvers 16 and 17 were
implemented for the first time in a RFCS software release. A
summary of all OBES maneuvers for version 154.0 can be found in
Appendix A.

3. A request was made to add two new instrumentation parameters
for post flight analysis. Those parameters are lat_pilot_cmd and
dir_pilot_cmd, which are internal lateral and directional control
law commands, and replace qcfilter] and qcfilter2, the filtered-
impact-pressure parameters.



Testing Performed

All checkcases were run using the Dryden batch simulation
release 15a with FORTRAN-coded control laws corresponding to RFCS
version 154.0. See Reference 1 for ANSER control law specification.
The Hardware-In-the-Loop (HIL) simulator, version 16, was run
using the Ada flight code for RFCS version 154.0.

Table 1 contains the weights and inertia's used for the
performance validation testing.

Table 1
Aircraft Configuration for Validation
oy 2 22 2 b 2
s1u§-ft s]ug-ft slug-ft
174246.3| 189336.4|-2131.8

GwW C.G.,fs
Ibs in

35764.6 |456.30

A subset of twelve checkcases from the ANSER performance-
validation checkcases documented in Reference 2 were run to test
version 154.0. These checkcases are listed in Table 2.

Plots containing the comparisons between batch and HIL
simulations are contained in Appendix B.



Table 2
Closed-Loop Checkcases for V154.0 Performance Validation

Check [RFCS [ Altitude Mach | ACA | Load | Thrust Inputs
case Mode (fv Number | (deg) | Factor
e —— L&
1 v 25000 0.35 trim 1.0 trim | +3/-2.5 in. ramped long. stick
doublet.
4 TV 35000 trim 300 1.0 tim | +3/-2.5 in. ramped long. stick
doublet.
7 vV 16000 trim 50.0 | tim | MAX [+3/-2.5 in. ramped long. stick
A/B | doublet.
20 S 25000 0.35 trim 1.0 trim | 2 in. ramped lateral stick doublet.
22 S 35000 trim 30,0] 1.0 trim | +3/-2.5 in. ramped long. stick
doublet.
23 S 35000 trim 3001 1.0 trim | 2 in. ramped lateral stick doublet.
26 S 16000 trim 50.0 | tim | MAX |2 in. ramped lateral stick doublet.
A/B
27 S 16000 trim 50.0 | tnm | MAX |50 1bramped pedal doublet.
A/B
30 S 40000 0.68 trim 1.0 trim | PLA ramped input to MAX and
IDLE.
+5 in. (aft) ramped longitudinal
stick pulse.
+1.5 in. (rt) ramped lateral stick
pulse.
-50 Ib (It) ramped pedal pulse.
33 S 25000 0.3 trim 1.0 trim | PLA ramped input to MAX and
IDLE.
+5 in. (aft) ramped longitudinal
stick pulse.
-3 in. (It) ramped lateral stick
pulse.
50 1b (rt) ramped pedal pulse.
41 TV/1 25000 0.35 trim 1.0 trim | 2 in. ramped long. stick doublet.
46 TV/1 25000 0.35 trim 1.0 trim | 2 in. ramped long. stick doublet.

Note: TV - Thrust Vector Only Mode, S - Strake Only Mode, TV/1 -
Thrust-Vector Only Mode/Dial-a-Gain Option 1.

OBES Maneuvers

OBES specification (References 4, 5, and 6).

All OBES maneuvers were run in the batch simulation, using
flight Ada code to check the OBES generated input signals against the

Closed-loop dynamics

were checked to ensure desired aircraft response characteristics in
order to achieve acceptable research data.

All OBES maneuvers




coded in this software release matched their specification and are
acceptable for flight test.

Dial-A-Gain

The Dial-A-Gain options for version 154.0 have not changed
from the options available in version 153.0. A summary table of
selectable gain sets for all software loads used during Phase III
testing are shown below in Table 3.

Table 3
Dial-A-Gain Options for Version 154.0
RFCS Software DDI Gain DDI Gain DDI Gain
Loads Selection 0 Selection 1 Selection 2
Version 150.0 Feedback Gain Feedback Gain Feedback Gain
set 0 (low) set 1 (medium) set 2 (high)
Version 151.0 Feedback Gain Feedback Gain Feedback Gain
set 0 set 1 set 2
Version 151.1 Feedback Gain Feedback Gain Feedback Gain
set 1 set 0 set 2
Version 152.0 Feedback Gain Feedback Gain Feedback Gain
set 1 set O set 2
Version 153.0 Feedback Gain Not Selectable Not Selectable
set 1
Version 154.0 Feedback Gain Not Selectable Not Selectable
set 1

Note: DDI - Digital Display Indicator

Summary and Conclusions

The Ada implementation of the ANSER control laws was tested
in the HIL simulation and compared with the FORTRAN control-law
implementation in batch simulation. There are differences between
the HIL and batch simulation results, but the significant differences
can be accounted for by known differences in the simulations.
(Reference 2, 3, 7, and 8) When the differences are taken into
account, the time-history results between simulations are acceptable.
The Ada modifications to the ANSER Control Laws perform
satisfactorily and are ready for Phase III flight test.
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APPENDIX A
Version 154.0 OBES Maneuvers

MNVR CODE| OBE_INDEX | Surface/Command Input Function __Amplitudes Duration (sec)| Flight Conditions ANSER Mode
xrer5 - 1{Rudder Ped/Lateral Stick|Optimal Input LAT/DIR (CL)| 81.227/2.211 24.00 25k/1 g/30° AQA STV
i 2|Rudder Ped/Lateral Stick Optimal Input LAT/DIR (CL) | 79.034/2.211 24.00 25k/1 g/45° AOA STV
***45 3 |Rudder Ped/Lateral Stick|Optimal Input LAT/DIR (CL) | 81.227/2.421 24.00 25k/1 g/60° AOA stV
**3 4 |Lateral Stick Frequency Sweep & Bias 1.6-1.25 33.00 25k/1 g/5° AOA TV
**3*5 5|Lateral Stick Frequency Sweep & Bias 1.6-1.4 33.00 25k/1 g/20° AOA TV
**34* 6 |Rudder Pedal Frequency Sweep & Bias 70.0-35.0 33.00 25k/1 g/5° AQA TV
**345 7 |Rudder Pedal Frequency Sweep,Bias,Ramp 80.0-40.0 33.00 25k/1 g/20° AOA TV
2 8 |Strakes ___|Programma Strake Sweep 50.00 Varies with Research TV
*2**5 9 |Strakes Programma Strake Sweep 50.00 Varies with Research TV
*2%4* 10;Strakes Programma Strake Sweep 50.00 Varies with Research TV
*2*45 _11|Strakes Programma Strake Sweep 50.00 Varies with Research TV
*23** 12|Strakes Programma Strake Sweep 50.00 Varies with Research TV
*23*5 13| Strakes Programma Strake Sweep 50.00 Varies with Research TV
*234* 14|Strakes Programma Strake 25.0/15.0 60.00 Varies with Research TV
*2345 15, Strakes Programma Strake 15.0/25.0 60.00 Varies with Research TV
L el 16/S-D Stab/Ail/Rud/Vanes |Schroeder-Phased .5/.5/1/2/.25/.25 70.00 Varies with Research TV
1***5 17|S-D_Stab/Ail/Rud/Vanes |Impulsive Sine .5/.5/1/2/.25/.25 80.00 Varies with Research TV
Strake Amplitude
12345 31|Strakes STRAKE BUILT-IN-TEST 90.00 240.00 WOW Only TV




APPENDIX B

Batch versus Hardware-In-the-Loop Time Histories



Angle-of-attack, dg pitch rate, d/s total pit stk cmd, in

It stab defl, dg
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1t TEF defl, dg rt LEF defl, dg 1t LEF defl, dg

rt TEF defl, dg
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rt gross thr est, lbs 1t gross thr est, Ibs 1t/rt power lever ang

rt stab defl, dg
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Angle-of-attack, dg pitch rate, d/s total pit stk cmd, in
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1t rudder defl, dg yaw rate, d/s rudder pedal, Ibs

rt rudder defl, dg
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BAT MODE flags 1t strake defl, dg 1t strake defl, dg

HIL MODE flag
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RFCS Psc TV cmd RFCS TV/STK faders

RFCS Psc STK c¢cmd

HIL GAIN flag
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Angle-of-attack, dg pitch rate, d/s total pit stk cmd, in

1t stab defl, dg
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normal accel, g RFCS yaw jet cmd, dg RFCS pit jet cmd, dg

lateral accel, g
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RFCS impact pres, psf

RFCS static pres, psf

altitude, ft

Mach number, nd
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rt gross thr est, lbs 1t gross thr est, 1bs 1t/rt power lever ang

rt stab defl, dg
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rt outbrd vane defl, dg rt top vane defl, dg 1t inbrd vane defl, dg

rt inbrd vane defl, dg
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RFCS Psc TV cmd RFCS TV/STK faders HIL GAIN flag

RFCS Psc STK ¢cmd
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Angle-of-attack, dg pitch rate, d/s total pit stk cmd, in

1t stab defl, dg

Appendix B - Batch versus HIL Version 154.0
CASE_20_S_M0de_.35—25k_trim_AOA_2_in_ramp_dap page 1/12

-0.20 " Lo R SRS d--_@.,. AT -~@_~.- 5 SRRty EIR

time, sec

Performance Validation Checkcases

—— DEP.BAT

-3- DEPHIL

- X - PITCH_STICK.BAT
- PSTICK_1.HIL

—— ALPBAT

---- ALPHIL

—— DLHTD.BAT
-- DLHTDHIL

page 4



Appendix B - Batch versus HIL Version 154.0
CASE_20__S_Mode__.35-25k_trim_AOA_2_in_ramp_dap page 2/12

: —— DAP.BAT
, -3- DAP.HIL
o : - - LAT_STICK_IN.BAT
= 3 -~ LAT_STICK_IN_1 HIL
A |
QO
= :
w .
ol .
= :
p—
1 T T
0 2 4 6
—— PBAT
-- PHIL
3
s
o
[an] .
St
— :
@) .
P .
% T 7
0 2 4 6
: —— BTABAT
: ---- BTAHIL
(=T \
o \
o
_ 3
7] N
O N
5= SN
-y iy
w !
T I I T T
0 2 4 6
) —— DLAD.BAT
< -- DLADHIL
&=
1)
o
i
e}
St
|5}
y—
- p—
I
=

time, sec

Performance Validation Checkcases
page 45



Appendix B - Batch versus HIL Version 154.0
CASE_20_S_Mode__.35-25k_trim_AOA_2_in_ramp_dap page 3/12

rudder pedal, 1bs

yaw rate, d/s

1t rudder defl, dg

rt rudder defl, dg

time, sec

Performance Validation Checkcases

—— DRP.BAT
-t2- DRPHIL
- % - RUDDER_PEDAL.BAT

il -©- RUDPED_LBS_LHL

— DRUDL.BAT
---- DRUDL.HIL

—— DRUDR.BAT
-- DRUDR.HIL

page 4G



), 98ed

THYI3Ld ----
1vayddla —

THT143LA ----
lve14d1a —

THI[371a ----
Lvgdda1a —

THTHHTd ----
Lva 1431 —

$9SBOYOSY)) UOTIBPI[B A SOUBULIOHI]

J9s ‘ouIn

0

Tt
~E0TI
EsTr
E0°€l

€l
rrrrrrrrr - 0PI

Py

.............................................................
..................
‘‘‘‘‘‘‘‘‘‘‘‘
.............
et
..................................................

— Sl
Tty : 0zl
----------- x4!

----------- F0€l

----------- EGEl
rrrrrrrrrrr -0p1

F0'1T

....................
‘‘‘‘‘‘

.
. e,
———t e

-¢IT

----------- EO'ZZ
-------- . EsTT

------- Fo'ee

£01T

.....
.

“namnaoye

ey
(e
‘..
o
\\\\\\

,,,,,,,,,,,,,
‘‘‘‘‘‘‘‘

..............................................................

L G1T

---------- -0°TT
---------- £ 62T

................
______

----------- -0'€T

CI/p 98ed  dep dwrer ur ¢ VOV WINTISZ-SE 9POW S 07 ASVO
0'vST UOTSIOA TIH Snsioa yojeq - g xrpuaddy

3p ‘Pep AT M 3p ‘Pep 4L N 3p ‘Pep JHL M

3ppop 4A TN



normal accel, g RFCS yaw jet cmd, dg RFCS pit jet cmd, dg

lateral accel, g
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rt gross thr est, Ibs It gross thr est, 1bs 1t/rt power lever ang

rt stab defl, dg
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It top vane defl, dg yaw angle, dg 1t aileron defl, dg

1t outbrd vane defl, dg
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It strake defl, dg

rt strake defl, dg

BAT MODE flags

HIL MODE flag
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RFCS Psc TV cmd RFCS TV/STK faders HIL GAIN flag

RFCS Psc STK cmd
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Angle-of-attack, dg pitch rate, d/s total pit stk cmd, in

It stab defl, dg

Appendix B - Batch versus HIL Version 154.0
CASE_22__S_Mode__30alp-35k_Max_AB_2_in_ramp_dep page 1/12

time, sec

Performance Validation Checkcases

—— DEP.BAT

-£3- DEP.HIL

- > - PITCH_STICK.BAT
©- PSTICK_1.HIL

— QBAT
---- QHIL

—— ALP.BAT
---- ALPHIL

—— DLHTD.BAT
---- DLHTDHIL

page S(



L.g <8ed
$aseIYOaY)) uonepIfe A 20UBULIOLIod

23S ‘owmn
Pt
(s
e
=5
o
-
Q
=
o
o
=
THAavid ---- .
Lvgavia — o
9 14 [4 0
L A n L L 1 L
T ................... ‘.’_.,.—,",_,-7“».\,_ ________ \.\]’ ............... -G 0-
. ;" '\\\ i m
. . L Zz.
s &
.................................................................. -00 3
‘ . ‘ - =
| | " .
.......A....,,.,._.;_,_.—.-’,‘ ,,,,,,,,,,,, e . . . L : * Q.
----- : £ S0 )
THVIE ---- ; C
lvavid —
9 14 4 0
L L i
-
o
o
-t
=]
[l
o
&
TH4 ----
lvegd —
[y
o]
(o
72]
=
o
~
TH 1T NI_MOILS_LVT - -
LVE'NIIDILS LVT - X - =
THdvVA -E3-
lvgdva —

Zl/z 98ed dop dwer urz gy xeW S¢-d[e0c™ SPON S~ ¢Z HSVD
0'ST UOISIOA TIH SNSIoA yojeq - g xipuaddy



1t rudder defl, dg yaw rate, d/s rudder pedal, 1bs

rt rudder defl, dg

Appendix B - Batch versus HIL Version 154.0
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1t TEF defl, dg rt LEF defl, dg 1t LEF defl, dg

rt TEF defl, dg
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normal accel, g RFCS yaw jet cmd, dg RECS pit jet cmd, dg

lateral accel, g
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rt inbrd vane defl, dg
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RECS Psc TV cmd RFCS TV/STK faders HIL GAIN flag

RFCS Psc STK cmd
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Angle-of-attack, dg pitch rate, d/s total pit stk cmd, in

1t stab defl, dg
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It rudder defl, dg yaw rate, d/s rudder pedal, Ibs

rt rudder defl, dg
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normal accel, g RFCS yaw jet cmd, dg RECS pit jet cmd, dg

lateral accel, g
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rt gross thr est, lbs It gross thr est, l1bs 1t/rt power lever ang

rt stab defl, dg
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It top vane defl, dg yaw angle, dg rt aileron defl, dg

It outbrd vane defl, dg
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RFCS Psc TV cmd RFCS TV/STK faders HIL GAIN flag

RFCS Psc STK cmd
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total pit stk cmd, in

pitch rate, d/s

Angle-of-attack, dg

It stab defl, dg
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roll rate, d/s lat stick, in

sideslip, dg

It aileron defl, dg
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It rudder defl, dg yaw rate, d/s rudder pedal, Ibs

rt rudder defl, dg
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1t TEF defl, dg rt LEF defl, dg 1t LEF defl, dg

rt TEF defl, dg
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RFCS pit jet cmd, dg

RFCS yaw jet cmd, dg

normal accel, g

lateral accel, g
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RFCS impact pres, psf

RFCS static pres, psf

altitude, ft

Mach number, nd
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rt outbrd vane defl, dg rt top vane defl, dg It inbrd vane defl, dg

rt inbrd vane defl, dg
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RFCS Psc TV cmd RFCS TV/STK faders HIL GAIN flag

RFCS Psc STK cmd
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Angle-of-attack, dg pitch rate, d/s total pit stk cmd, in

1t stab defl, dg
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1t rudder defl, dg yaw rate, d/s rudder pedal, Ibs

rt rudder defl, dg
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1t TEF defl, dg rt LEF defl, dg 1t LEF defl, dg

rt TEF defl, dg

Appendix B - Batch versus HIL Version 154.0
CASE_33_S_Mode__.35-25k_trim--3_axis_input page 4/12

time, sec

Performance Validation Checkcases

—— DLEFL.BAT
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RFCS pit jet cmd, dg

RFCS yaw jet cmd, dg

normal accel, g

lateral accel, g
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altitude, ft RFCS static pres, psf RFCS impact pres, psf

Mach number, nd

Appendix B - Batch versus HIL Version 154.0
CASE_33__S_Mode___.35-25k_trim--3_axis_input page 6/12

100
90 -
801
70
604 - ‘
50 i

880 — —— y
860 - o

840
820 -

x103
25.0-
2453
24.0-
23.57
23.07
22.51

0.42 -
O.40j
0.38 -
0364
0.34 -
0.32j
0.30 |
0 5 10
time, sec

Performance Validation Checkcases

—— QCI_SELBAT
---- QC_1HIL

—— PSI_SEL.BAT
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—— AMCH.BAT
-- AMCHHIL
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roll angle, dg

AOA rate, d/s

sideslip rate, d/s

time, sec

Performance Validation Checkcases

—— THABAT
---- THAHIL

—— PHILBAT
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—— ALPDOT.BAT
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---- BTADOTHIL
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rt gross thr est, lbs 1t gross thr est, 1bs 1t/rt power lever ang

rt stab defl, dg
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It top vane defl, dg yaw angle, dg 1t aileron defl, dg

1t outbrd vane defl, dg
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rt outbrd vane defl, dg rt top vane defl, dg It inbrd vane defl, dg

rt inbrd vane defl, dg

Appendix B - Batch versus HIL Version 154.0
CASE_33__S_Mode__.35-25k_trim--3_axis_input page 10/12

o 5 10

time, sec

Performance Validation Checkcases

—— VANEP3.BAT
---- VANEP3.HIL

—— VANEP4.BAT
-- VANEP4HIL

—— VANEPS.BAT
-- VANEPSHIL

—— VANEP6.BAT
---- VANEP6.HIL
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BAT MODE flags rt strake defl, dg 1t strake defl, dg

HIL MODE flag
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time, sec

Performance Validation Checkcases

—— DSTKL BAT
---- DSTKLHIL

~—— DSTKR.BAT
---- DSTKR.HIL

—— XTVYAW.BAT
---- XSTRAKE.BAT

— RFCSSEL HIL
---- RFCSSEL.HIL
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RFCS Psc TV cmd RFCS TV/STK faders HIL GAIN flag

RFCS Psc STK cmd
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time, sec

Performance Validation Checkcases

—— GAINSEL.BAT
---- GAINSEL HIL

— TVYAW_AUTO.BAT
-83- FS_ON_LIM.BAT
- > - FS_DEPLOY_LIM.BAT

—— STVYAW.BAT
---- STVYAW_1HIL

—— SYSYAW.BAT
---- SFSYAW_L HIL
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Angle-of-attack, dg pitch rate, d/s total pit stk cmd, in

1t stab defl, dg
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0 2 4 6
time, sec

Performance Validation Checkcases

—— DEP.BAT

-i3- DEPHIL

- X - PITCH_STICK BAT
~@- PSTICK_1.HIL

—— ALP.BAT
-- ALPHIL

—— DLHTD.BAT
---- DLHTDHIL
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0002 ———— PSS " — T — DAPEBAT
| Co Q Q¢ : : -5 DAPHIL
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—— BTABAT
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50
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50 1 - —— DLAD.BAT
o) : ---- DLAD.HIL
= 3
5
< :
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T 1 I
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time, sec
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1t rudder defl, dg yaw rate, d/s rudder pedal, Ibs

rt rudder defl, dg
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time, sec

Performance Validation Checkcases

—— DRP BAT

-t3- DRP.HIL

- > - RUDDER_PEDAL BAT
-0~ RUDPED_LBS_1.HIL

—— RBAT
---- RHIL

—— DRUDL.BAT
---- DRUDLHIL

—— DRUDR.BAT
---- DRUDR.HIL
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1t TEF defl, dg rt LEF defl, dg 1t LEF defl, dg

rt TEF defl, dg
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Performance Validation Checkcases

— DLEFL.BAT
---- DLEFL.HIL

—— DLEFR.BAT
-- DLEFR.HIL

— DTEFL.BAT
---- DTEFL HIL

— DTEFR.BAT
---- DTEFR.HIL
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RFCS pit jet cmd, dg

normal accel, g RFCS yaw jet cmd, dg

lateral accel, g
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— PIT_CMDDB.BAT
---- TVSC_LHIL

— YAW_CMDDB.BAT
---- TVYAW_MP_1HIL

—— XACNZBAT
---- XACNZHIL

—— XACAY BAT
---- XACAYHIL

time, sec

Performance Validation Checkcases
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RFCS static pres, psf RFCS impact pres, psf

altitude, ft

Mach number, nd
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TO{amn S e R EREREEEEREE RS e -++ QCIHIL

—— PSI_SEL.BAT
-- PS_1.HIL
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xlO3
25.06

—— H.BAT
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25.04 4
25024

25.00

24 .98 - : * : : ;
0 2 4 6

—— AMCHBAT

---- AMCHHIL
0.34 :
0.32 1 |
0.30 1 §
0.28 | | | ‘ ‘
0 2 4 6
time, sec

Performance Validation Checkcases
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50—_ """"""""" S ;—'—’_'__',‘_'-;.';_I;"\ """""""" Tt

pitch angle, dg

roll angle, dg

AOA rate, d/s

sideslip rate, d/s

time, sec

Performance Validation Checkcases

—— THABAT
---- THAHIL

— PHILBAT
---- PHLHIL

—— ALPDOTBAT
---- ALPDOTHIL

—— BTADOT.BAT
---- BTADOTHIL
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—— PLALBAT
-3- PLAL HIL
- > - PLARBAT
~&- PLAR.HIL

—— G_THR_EST_L.BAT
---- THRUSTL_LBS_1.HIL

—— G_THR_EST_R.BAT
---- THRUSTR_LBS_1.HIL

—— DRHTD.BAT
-- DRHTD.HIL
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1t top vane defl, dg yaw angle, dg rt aileron defl, dg

It outbrd vane defl, dg

Appendix B - Batch versus HIL Version 154.0

CASE_41_TV_Mode__.35-25k_trim_AOA_3_-2.5_in_ramp_dep_gainset_1 page 9/12

0 2 4
0 2 4
time, sec

Performance Validation Checkcases

—— DRAD.BAT
---- DRAD.HIL

— PSLBAT
---- PSLHIL

~—— VANEP1.BAT
---- VANEPL HIL

—— VANEP2.BAT
---- VANEP2 HIL
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—— VANEP3 BAT

rt outbrd vane defl, dg rt top vane defl, dg 1t inbrd vane defl, dg

1t inbrd vane defl, dg

time, sec

Performance Validation Checkcases

-- VANEP3.HIL

—— VANEP4.BAT
---- VANEP4HIL

—— VANEPS.BAT
---- VANEPS5.HIL

—— VANEP6.BAT
---- VANEP6.HIL
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BAT MODE flags 1t strake defl, dg 1t strake defl, dg

HIL MODE flag
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0.010
0.005 -

-0.000
-0.005 -

0 2 4 6

0.010 S

00059

-0.000 1
-0.005

1.0
0.8 1
0.6
0.4-
0.2

0.0 {--mrmnemeee

time, sec

Performance Validation Checkcases

—— DSTKL.BAT
---- DSTKL.HIL

— DSTKR.BAT
---- DSTKR.HIL

— XTVYAW.BAT
---- XSTRAKE.BAT

—— RFCSSEL.HIL
---- RFCSSEL.HIL
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RFCS Psc TV cmd RFCS TV/STK faders HIL GAIN flag

RFCS Psc STK ¢cmd
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00051 S s o
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— GAINSEL.BAT
---- GAINSEL.HIL

— TVYAW_AUTO.BAT
-83- FS_ON_LIM.BAT
- % - FS_DEPLOY_LIM.BAT

-— STVYAW.BAT
-- STVYAW_1 HIL

— SYSYAW.BAT
-- SFSYAW_1HIL
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Angle-of-attack, dg pitch rate, d/s total pit stk cmd, in

1t stab defl, dg
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—— DEP.BAT

-3- DEP.HIL

- X - PITCH_STICK.BAT
~C PSTICK_1.HIL

, —— QBAT
- ---- QHIL
T _ T 1 T T
0 2 4 6
—— ALP.BAT
---- ALPHIL
—— DLHTD.BAT
---- DLHTD.HIL
0 2 4 6
time, sec
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— DRP.BAT

-t3- DRP.HIL

- > - RUDDER_PEDAL.BAT
~©- RUDPED_LBS_1.HIL

It rudder defl, dg yaw rate, d/s rudder pedal, 1bs

rt rudder defl, dg

3 —— R.BAT
‘ ---- RHIL
T l )
0 2 4 6
40 i ——— DRUDL.BAT
BO - Ll ---- DRUDLHIL
40 4 —— DRUDR.BAT
30 o ---- DRUDR.HIL

time, sec

Performance Validation Checkcases
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1t TEF defl, dg rt LEF defl, dg 1t LEF defl, dg

rt TEF defl, dg
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0 2 4 6
time, sec

Performance Validation Checkcases

—— DLEFL BAT
-- DLEFLHIL

—— DLEFR.BAT
---- DLEFR.HIL

—— DTEFL.BAT
---- DTEFLHIL

—— DTEFR.BAT
-- DTEFR.HIL
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RFCS pit jet cmd, dg

normal accel, g RFCS yaw jet cmd, dg

lateral accel, g
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—— PIT_CMDDB.BAT
-- TVSC_1LHIL

—— YAW_CMDDB.BAT
---- TVYAW_MP_1 HIL

. P —— XACNZ.BAT
) . ---- XACNZHIL
T T
0 2 4 6
—— XACAY.BAT
---- XACAY HIL
—— T T T T 1
0 2 4 6
time, sec
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altitude, ft RFCS static pres, psf RFCS impact pres, psf

Mach number, nd
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E ‘ ' : — I_SEL.BAT
AN e N P T %_1.1{11.

— PSI_SEL.BAT
---- PS_LHIL

2506 —— S R T —— H.BAT
| ; | ; ---- HHIL

—— AMCHBAT

-- AMCHHIL
0.34 1
0321
030 ‘
0284 - ' 4 :
0 2 4 6

Performance Validation Checkcases
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AOA rate, d/s roll angle, dg pitch angle, dg

sideslip rate, d/s
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time, sec

Performance Validation Checkcases

—— THA BAT
---- THAHIL

—— PHI.BAT
---- PHLHIL

—— ALPDOT.BAT
---- ALPDOT.HIL

—— BTADOT.BAT
-- BTADOT.HIL
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rt gross thr est, Ibs It gross thr est, 1bs 1t/rt power lever ang

rt stab defl, dg
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—— PLALBAT
-f3- PLALHIL
- % - PLARBAT
~©- PLAR.HIL

—— G_THR_EST_L.BAT
-- THRUSTL_LBS_1.HIL

—— G_THR_EST_R.BAT
---- THRUSTR_LBS_1.HIL

-— DRHTD.BAT
-- DRHTD.HIL
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It top vane defl, dg yaw angle, dg rt aileron defl, dg

1t outbrd vane defl, dg
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0 2 4
time, sec

Performance Validation Checkcases

— DRAD.BAT

-- DRADHIL

— PSLBAT

-- PSLHIL

—— VANEPL.BAT
---- VANEP1.HIL

—— VANEP2 BAT
- VANEP2.HIL
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rt outbrd vane defl, dg rt top vane defl, dg 1t inbrd vane defl, dg

rt inbrd vane defl, dg
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25 v
20
15 3
10 .
51 m
01 m
0 2 4 6
—— VANEP4.BAT
: ---- VANEP4 HIL
0 2 4 6
b . —— VANEPS.BAT
---- VANEPS.HIL
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—— VANEP6.BAT
---- VANEP6 HIL
0 2 4 6
time, sec
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RFCS Psc TV cmd RFCS TV/STK faders HIL GAIN flag

RFCS Psc STK cmd
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~—— GAINSEL BAT
-- GAINSEL HIL

—— TVYAW_AUTO.BAT
-3~ FS_ON_LIM.BAT
- » - FS_DEPLOY_LIM.BAT

— STVYAW.BAT
---- STVYAW_1HIL

—— SYSYAW.BAT
-- SFSYAW_1HIL
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